(D) Input resistance of striatal neurons recorded in the presence of gabazine with standard intracellular solution. There was no difference between transgenically and electrophysiologically identified interneurons and the intrinsic properties were solely cell type-dependent and did not vary across striatal inputs and data was pooled. Each circle represents an individual cell, bars represent mean ± sem (n > 60 cells / cell type, one-way ANOVA for multiple comparisons corrected with Tukey's multiple comparison test was used to test for differences between the five cell types (* p < 0.05, ** p < 0.01, *** p < 0.001) and differences between simultaneously recorded D1-and D2-MSNs as well as MSN and adjacent interneurons were tested with the two-tailed t-test (# p < 0.05, ## p < 0.01, ### p < 0.001, #### p < 0.0001)).
(E) Same as in (D) for the resting membrane potential (EMEM). The dashed line indicates the action potential threshold.
(F) Same as in (D) for the membrane time constant (tau). (F) Optogenetic activation of S1, M1I, M1C and PF inputs with 2 ms light pulses evokes monosynaptic EPSPs in striatal neurons based on onset latency. Onset was defined as 20% change in slope compared to 10 ms preceding the 2 ms stimulation. In a few cases a threshold of 15% was better in detecting the onset in LTSIs and ChINs. Recordings were done in gabazine. No difference was found between stimulation of different inputs and data was pooled.
(G) Quantification of the 20 -80% rise time of EPSPs evoked by activation of different inputs. EPSPs were scaled to peak as shown in (E). D1-MSNs were recorded together with D2-MSNs and all interneurons were recorded together with MSNs (two-tailed t-test).
(H) Same data as in (G) rearranged to allow comparison of EPSP rise times for each cell type across different inputs (one-way ANOVA for multiple comparisons corrected with Tukey's multiple comparison test).
resp. no resp. S1 FSI MSN LTSI t(injection recording): >5 weeks S1 resp. no resp. MSN1 MSN2
PV-tdTomato ChR2-YFP S1 I terminals 15% 100% Red: PV-expressing neurons, green: virally transduced cells and their projections. Scale bar: 1 mm.
(B) High magnification of S1 terminals innervating ipsilateral striatum. The dashed line indicates the border between cortex and striatum. Scale bar: 150 µm.
(C) High magnification of S1 terminals innervating contralateral striatum. The dashed line indicates the border between cortex and striatum. Scale bar: 150 µm.
(D) Summary graph showing response amplitudes (filled circles) and non-responding neurons (below, grey circles) depending on the time period between the virus injection and the recording. Neurons start to respond to M1C inputs (dark grey) after three weeks and to S1C inputs (cyan) after five weeks. Data of MSNs, FSIs and LTSIs is shown for each input. (G) Same as in (E) for recordings obtained more than five weeks after the injections. Scale bars: 2 mV, 20 ms.
(H) Relative strength of EPSPs recorded in striatal neurons during wide-field stimulation of S1C afferents (2 ms, 0.4 mW / mm 2 ) in the presence of gabazine more than five weeks after viral injections.
Simultaneously recorded EPSPs are overlaid. Note: Not all MSNs responded to S1C input despite increasing LED pulse duration to 200 ms. The proportion of responding MSNs is shown in the pie chart (top right). Scale bars: 2 mV, 20 ms (left), 0.5 mV, 20 ms (center), 0.5 mV, 100 ms (right). (F) Same as in (E) for the steady-state ratio (SSR). Data is presented as mean ± SEM, asterisks indicate significant differences between the two types of opsins for LTSI (green) and MSN (black; unpaired two-tailed t-test, n = 7 -15 LTSI or MSN per frequency, N = 3 -8). Note that ChR2(H134R) failed to evoke EPSPs at frequencies above 20 Hz, while chronos allowed reliable stimulation at 40 Hz. In a subset of cells stimulation with chronos also evoked robust EPSPs at 70 Hz (data not shown). (4) PF FSI-MSN 1 (1) 7 (4) 9 (2) 1 (1) 1 (1) PF LTSI-MSN 4 (1) 5 (2) 12 (4) PF ChIN-MSN 2 (1) 5 (3) 1 (1) 12 (3) 5D -5E S1 D1-/ D2-MSN 10 (3) 18 (7) S1 FSI-MSN 1 (1) 2 (2) 3 (2) 2 (1) 8 (7) S1 LTSI-MSN 1 (1) 5 (2) 1 (1) S1 Table specifying how many cells or pairs of each identity have been acquired, in which mouse line they were obtained, and in how many mice. The number of mice is given in brackets. The information is provided for all summary graphs of all main figures.
